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57 ABSTRACT 
A control variable propulsion control is obtained by 
taking the difference between: vehicle acceleration 
sensed by an accelerated sensor and vehicle accelera 
tion derived from a driven axle or a driven wheel rota 
tional speed as sensed by a high resolution sensor for 
vehicle speeds below a predetermined speed; and be 
tween vehicle acceleration derived from non-driven 
axle or non-driven wheels via a conventional rotational 
speed sensor and acceleration derived from speed 
sensed by the high resolution sensors for vehicle speeds 
above the predetermined speed. 

5 Claims, 2 Drawing Sheets 
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PROPULSION CONTROL FOR VEHICLES 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

The invention relates to a propulsion control which 
uses wheel or axle rotational speed and vehicle longitu 
dinal acceleration as control inputs to a vehicle propul 
sion control system. 
Such a device is shown in U.S. Pat. No. 4,763,262. 

This device is a drive slip control arrangement with 
various slip thresholds which are switched over or 
selected in dependence, among other things, on the 
vehicle longitudinal acceleration. 

It is very important, particularly in the case of pro 
pulsion controls, to recognize early when the driven 
wheels are spinning, for example during the starting 
from a vehicle standstill. Conventional rotation speed 
sensor signal can only be obtained above circumferen 
tial wheel speeds of approximately 2.5 km/h. In this 
range, however, there may already be such a large 
excess torque, that traction and lateral control are very 
low. It is therefore the aim of an optimum propulsion 
control system to keep the control deviation as small as 
possible even in the first control cycle. However, this is 
hindered by the resolving capacity of the speed-of-rota 
tion sensors. Although high-resolution speed-of-rota 
tion sensors are known, these are not used in series 
production because of the high cost. 

It is therefore the object of the invention to create a 
propulsion control which enables high excessive 
torques to be recognized early at supportable costs. 
According to the invention, this object is achieved as 

follows, 
According to this, only the sensors of the driven 

wheels (in the case of four-channel control) or the sen 
sor at the driving pinion of the driven axle (in the case 
of three-channel control) are high-resolution speed-of 
rotation transmitters, while the sensors of the non 
driven wheels are inexpensive speed-of-rotation sensors 
of the conventional type of construction. In a speed 
range, for example below 5 km/h, in which the sensors 
of the non-driven wheels do not yet supply a usable 
signal for the vehicle speed or acceleration, the signal of 
a difference is formed between the acceleration of the 
driven wheels or of the driven axle-which is obtained 
by differentiation of the output signal of the high-reso 
lution sensor or sensors-and the vehicle longitudinal 
acceleration from the vehicle longitudinal acceleration 
sensor. The difference is used as control variable which 
is then processed further in a familiar manner, by com 
paring it with thresholds, to form control signals for 
wheel brakes and/or the vehicle driving engine. 

After the predetermined speed threshold is exceeded, 
the system then switches over to the known signal pro 
duction by the less sensitive sensors of the non-driven 
wheels to determine the vehicle speed. 

In this manner, it is possible to obtain usable signals at 
justifiable costs from only about 0.3 to 0.5 km/h, instead 
of the previously usual 2.5 km/h, and thus to prevent 
excessive torques becoming apparent very early. 
An application in a three-channel control system is 

particularly advantageous since only one single expen 
sive sensor is required at the driving pinion of the driven 
axle and the former also exhibits a higher speed of rota 
tion than the wheels, so that a usable sensor signal is 
available here even before one would be available at the 
wheels. After switching over to the normal speed sen 
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2 
sor signal production, this "sensitive' sensor signal can 
be converted, by frequency conversion, for example by 
a frequency divider, to a frequency which is directly 
comparable to the signals of the "insensitive' sensors. 
Other objects, advantages and novel features of the 

present invention will become apparent from the fol 
lowing detailed description of the invention when con 
sidered in conjunction with the accompanying draw 
1ngs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a propulsion control 
system according to the principles of the present inven 
tion, and 
FIG. 2 are graphs on the variation of the signals with 

time according to the principles of the present inven 
tion. 

DETAILED DESCRIPTION OF THE 
DRAWINGS 

FIG. 1 shows a diagrammatic basic circuit diagram of 
the invention with reference to a three-channel propul 
sion control system in which one conventional speed 
of-rotation sensor SVL and SVR each is arranged at the 
non-driven front wheels and a high-resolution speed-of 
rotation sensor SH is arranged at the driving pinion of 
the driven rear axle. r 
The signals of the sensors are shaped in subsequent 

signal shaping circuits SA for further processing and 
Subsequently supplied to the known electronics circuit 
ES, only indicated, of the propulsion control system in 
which they are processed, together with other signals, 
in familiar manner to form control signals for control 
ling the drive and/or braking torques. Typical examples 
of control circuits are U.S. Pat. Nos. 4,763,262 and 
4,779,202. 
From these sensor signals V vL, VWR and VH, which 

represent the wheel or axle speeds of rotation or speeds, 
the corresponding accelerations VVL, V vR and VH are 
obtained in one differentiator D each and are also sup 
plied to the electronics circuit ES and to a further cir 
cuit SUB. 

In addition, a comparator K is provided which com 
pares the instantaneous vehicle speed-derived, for 
example, from the signal VVL at the left-hand front 
wheel-with a predetermined threshold value Vs, for 
example 5 km/h. At vehicle speeds above this threshold 
value, the comparator outputs a High signal k which 
actuates a switching contact G and a change-over 
contact U and is fed to the circuit SUB and the elec 
tronic circuit ES. The switching contact G is located in 
a signal path which supplies an output signal ax of an 
acceleration transmitter B, which represents the vehicle 
longitudinal acceleration, to the circuit SUB. It is 
opened if the vehicle speed is above the predetermined 
threshold. 
With the exemption of the sensors S and possibly the 

signal shaping circuits SA, all elements are actually 
integrated in the electronics circuit ES but are here 
represented outside the circuit for the purpose of a 
better explanation. In the circuit SUB, the control vari 
able A b is formed which, as long as the comparator 
output signal k is a Low signal, corresponds to the 
difference between the main rear wheel acceleration 
(corresponding to the amplified signal for the accelera 
tion VH of the driving pinion of the driven axle) and the 
vehicle longitudinal acceleration a (output signal of the 
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acceleration transmitter B). As soon as the vehicle 
speed is above the predetermined threshold and the 
comparator K accordingly emits a High signal K, the 
system switches to the control variable A b' which is 
formed from the difference between the mean rear 
wheel acceleration VH-as previously-and the vehicle 
longitudinal acceleration Vf which is now formed from 
the two front wheel accelerations VVL and VVR in the 
circuit SUB. It should be noted that a and VF are iden 
tical but that the different origin of the two signals is 
indicated by the different designation. 
The circuitry of circuit SUB to perform these func 

tions include appropriate switches and/or logic ele 
ments responsive to the signal k from comparator K. 
So that the output signal of the sensor SH after differ 

entiation, that is to say the signal VH which is matched 
to the signal ax of the acceleration transmitter B, can 
also be adjusted to the signals derived from the front 
wheel sensors when VF is used to perform the differ 
ence in circuit SUB, a divider T is provided which is 
supplied with the output signal of the sensor SH and the 
output signal of which is supplied to the differentiating 
element via the change-over contact U. The change 
over is produced by the output signal k of the compara 
tor K. 

FIG. 2 shows the variations of the variables described 
with time in three diagrams located above one another. 
In the upper diagram, the mean rear wheel speed of 
rotation VH and the vehicle speed VF formed from the 
speeds of rotation of the two front wheels are shown. 

Dashed curves in FIG.2 mean that no usable signal of 
the corresponding variables is available. Accordingly, it 
can be seen that the output signal of the VH of the high 
resolution sensor SH is usable from about 0.3 km/h and 
the vehicle speed signal VF formed from the two insen 
sitive front wheel sensors SvL and SVR is usable from 
about 2.5 km/h. A dot-dashed line is also used to show 
the predetermined speed threshold Vs at which the 
system switches from the control variable Ab to Ab'. 
The center diagram shows the acceleration VH de 

rived from the signal VH, the vehicle longitudinal accel 
eration ax obtained from the acceleration transmitter B 
and the vehicle acceleration VF differentiated from the 
front wheel signals. 
The bottom diagram, finally, shows the two control 

variables Ab and Ab' which have already been ex 
plained. 
These diagrams clearly show that, in the case of a 

vehicle starting from a standstill at time to the device 
according to the invention can be used with justifiable 
expenditure to obtain a usable signal for the control 
variable even at time t1 whereas this is only possible at 
time t. That is to say about five times as long after the 
beginning of movement, in the known devices. The 
system then switches over from the control variable Ab 
determined by the accelerometer B to the control vari 
able Ab' determined by the insensitive front wheel sen 
sors at time t3. The processing to form control signals is 
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4. 
effected in the usual manner for propulsion control 
systems. 
Although the present invention has been described 

and illustrated in detail, it is to be clearly understood 
that the same is by way of illustration and example only, 
and is not to be taken by way of limitation. The spirit 
and scope of the present invention are to be limited only 
by the terms of the appended claims. 
We claim: 
1. A propulsion controller for a vehicle having non 

driven wheels and axle and driven wheels and axle, 
comprising: 

first sensor means for determining a speed of rotation 
of at least one of the non-driven wheels and the 
non-driven axle; 

vehicle longitudinal acceleration sensor means for 
sensing longitudinal acceleration of said vehicle; 

high-resolution sensor means for determining a speed 
of rotation of at least one of the driven wheels and 
the driven axle; 

differentiating means for differentiating the speed of 
said high-resolution sensor means; 

comparator means for comparing the speed as ob 
tained from first sensor means with a predeter 
mined speed threshold value; 

a circuit means for creating a control signal propor 
tional to a difference between an output signal of 
said differentiating means and an output signal of 
said vehicle longitudinal acceleration sensor means 
as long as the obtained speed from said first sensor 
means is below the predetermined speed threshold 
value as determined by the comparator; and 

control means for using said control signal as a con 
trol input signal for vehicle propulsion control. 

2. Propulsion controller according to claim 1 wherein 
an output signal of said first sensor means is connected 
to said comparator means as a vehicle speed. 

3. Propulsion controller according to claim 1 includ 
ing determining means for determining longitudinal 
acceleration of said vehicle from an output signal of said 
first sensor means; and wherein said circuit means cre 
ates the control signal proportional to a difference be 
tween an output signal of said differentiating means and 
an output signal of said determining means as long as the 
obtained speed is above the predetermined threshold as 
determined by the comparator. 

4. Propulsion controller according to claim 3 includ 
ing an adjustment means connecting said high-resolu 
tion sensor means and said differentiating means for 
multiplying said output signal of said high-resolution 
sensor, which is to be differentiated by said differentiat 
ing means, by a predetermined factor as long as the 
obtained speed from said first sensor means is above said 
predetermined threshold value as determined by the 
comparator. 

5. Propulsion controller according to claim3 wherein 
said determining means includes a differentiating means 
for differentiating said output signal of said first sensor 
63S. 
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